Effect of Block Copolymer Length on the Gas Transport Properties of HFA Copolyamides  by Santiago–Garcia, J.L. et al.
 Procedia Engineering  44 ( 2012 )  672 – 673 







,QWURGXFWLRQ 7KH GHYHORSPHQW RI QHZ SRO\PHULF PHPEUDQHV IRU VHOHFWLYH JDV
SHUPHDWLRQLVDQDFWLYHDUHDRIUHVHDUFKLQZKLFKDODUJHYDULHW\RISRO\PHUVKDYHEHHQ
LQYHVWLJDWHG>@7KHPDLQREMHFWLYHLVWRILQGPDWHULDOVIRUPHPEUDQHVWKDWSUHVHQWERWK
SHUPHDELOLW\ DQG VHOHFWLYLW\ DV ODUJH DV SRVVLEOH WR D VSHFLILF JDV RU JDV SDLU WR
VHOHFWLYHO\ VHSDUDWH WKHP LQ GLIIHUHQW LQGXVWULDODSSOLFDWLRQV >@ %ORFN FRSRO\PHU
PHPEUDQHVKDYHEHHQH[SORUHG UHFHQWO\ DVDQDOWHUQDWLYH WR UHDFK WKLVDLPGXH WR WKH
IDFWWKDWEORFNVHJPHQWVZLWKGLIIHUHQWJDVWUDQVSRUWSURSHUWLHVFDQEHFRPELQHG>@,Q
RUGHU WR HYDOXDWH RWKHUV SRO\PHULF V\VWHPV ZH KDYH FKRVHQ WR SUHSDUH EORFN
FRSRO\PHUV FRQWDLQLQJ VHJPHQWV RI DURPDWLF SRO\DPLGHV DQG VRIW VHJPHQWV RI D
SRO\HWKHU R[LGH DPLQH WHUPLQDWHG -HIIDPLQH£ ZLWK WKUHH GLIIHUHQW PROHFXODU ZHLJKWV
 \ JPRO WKDWZDVFRPELQHG ZLWKDKDUGVHJPHQWVEDVHGRQD ULJLG
XQLWV DYHUDJH GHJUHH RI SRO\PHUL]DWLRQ  EORFN IURP SRO\KH[DIOXURLVRSURS\OLGHQH
LVRSKWKDODPLGH REWDLQHG IURP ¶KH[DIOXRURLVRSURS\OLGHQH GLDPLQH +)$ DQG
LVRSKWKDOLF DFLG ,62 7KHVHPDWHULDOVSDUWLFXODUO\ DUH DLPLQJ WR VHSDUDWLRQV LQYROYLQJ
&2VXFKDV&2&+DQG&21

&RSRO\PHU V\QWKHVLV  7KUHH EORFN FRSRO\HWKHUDPLGHV ZHUH V\QWKHVL]HG E\ GLUHFW
SRO\FRQGHQVDWLRQXVLQJWULSKHQ\OSKRVSKLWHDQGS\ULGLQHDVFRQGHQVLQJDJHQWVWRIRUP
DPLGHERQGV>@,QDOOFRSRO\PHUVWKHKDUGVHJPHQWZDVV\QWKHVL]HGE\WKHUHDFWLRQRI
¶KH[DIOXURLVRSURS\OLGHQH +)$ ZLWK LVRSKWKDOLF DFLG ,62 WR SURGXFH D VWDWLVWLFDO
VHJPHQW RI DQ DYHUDJH RI  XQLWV ZKLFK ZDV WKHQ UHDFWHG ODWHU ZLWK RQH RI WKH
-HIIDPLQHV   DQG  LQ WKH SURSHU VWRLFKLRPHWULF DPRXQWV WR SURGXFH




'HQVH PHPEUDQHV ZHUH IRUPHG E\ FDVWLQJ XVLQJ D VROXWLRQ FRQWDLQLQJ   ZY RI
SRO\PHULQGLPHWK\ODFHWDPLGH'0$F7KHPHPEUDQHZDVGULHGDW&XQGHUYDFXXP
IRU WZRGD\VWR UHPRYHUHVLGXDOVROYHQW*DVSHUPHDELOLW\FRHIILFLHQWV IRU ILYHGLIIHUHQW
SXUHJDVHV+H2&+1 DQG&2ZHUHPHDVXUHG LQ WKH VDPH VHTXHQFHXVLQJD
SHUPHDWLRQFHOORIWKHFRQVWDQWYROXPHW\SH

5HVXOWV DQG GLVFXVVLRQ 7KH DV V\QWKHVL]HG EORFN FRSRO\HWKHUDPLGHV FRQWDLQLQJ D
KDUGVHJPHQWV+)$,62DURPDWLFSRO\DPLGHDQGVRIWVHJPHQWVEDVHGLQWKUHHGLIIHUHQW
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
673 J.L. Santiago-Garcia et al. /  Procedia Engineering  44 ( 2012 )  672 – 673 
-HIIDPLQHV ' (' (' VKRZHG D JODVV WUDQVLWLRQ WHPSHUDWXUH 7J IRU
+)$,62 DURPDWLF SUHSRO\PHU DW  & ZKHUHDV WKDW RI WKH FRSRO\HWKHUDPLGHV LV
ORZHUWR&7KHUHVXOWLQGLFDWHVWKDWWKHHIIHFWRIIOH[LEOHSRO\HWKHUVHJPHQWRQ
7JRIWKHFRSRO\HWKHUDPLGHVLVDUHGXFWLRQRIWKH7JREVHUYHGLQ+)$,62EXWLVVLPLODU
IRU DOO VHJPHQWV GXH WR WKH ODUJH  XQLWV DUDPLGH EORFN 7DEOH  VKRZV WKH SXUH JDV
SHUPHDELOLW\ FRHIILFLHQWV 3 IRU WKH FRSRO\HWKHUDPLGHPHPEUDQHV HYDOXDWHG DW &
DQGDWP,QJHQHUDODOOFRSRO\HWKHUDPLGHVVKRZ3YDOXHVWKDWDUHORZHUWKDQWKRVH
UHSRUWHG IRU +)$,62 WKDW GHFUHDVH DV WKH IOH[LEOH VHJPHQW OHQJWK LQFUHDVHV 7KH
FRSRO\HWKHUDPLGH PHPEUDQH +, ZLWK WKH VKRUWHVW SRO\HWKHU EORFN FRQWHQW DQG
VHJPHQWVKRZVWKHKLJKHVWSHUPHDELOLW\FRHIILFLHQW3DQGWKHKLJKHVWLGHDOVHOHFWLYLW\
IRUWKHSDLUV&21&2&+DQG&22+RZHYHUDQLQFUHDVHLQWKHSRO\HWKHUEORFN
VL]H DQG HWK\OHQH R[LGH XQLWV GLG VKRZ D GHFUHDVH LQ SHUPHDELOLW\ FRHIILFLHQWV 7KLV





0HPEUDQH +H &2 2 &+ 1 &22 &2&+
+,       
+,       
+,       
+)$,62       

7KH UHVXOWV LQGLFDWH WKDW WKH LQWURGXFWLRQ RI IOH[LEOH (2 VHJPHQWV LQ ULJLG +)$ ,62
DUDPLGHVGHFUHDVHV3FRHIILFLHQWVRI WKHPDWHULDO DVZHOO DV LWV7J+RZHYHU VKRUW(2
VHJPHQWV +,  SUHVHQW DQ LQFUHDVH LQ 3 WKH GHFUHDVH REVHUYHG LQ FRSRO\HWKHU







>@ %' )UHHPDQ %DVLV RI SHUPHDELOLW\VHOHFWLYLW\ WUDGHRII UHODWLRQV LQ SRO\PHULF JDV
VHSDUDWLRQPHPEUDQHV0DFURPROHFXOHV
>@ -+ .LP 6< +D <0 /HH *DV SHUPHDWLRQ RI SRO\DPLGHEHWK\OHQH R[LGH
FRSRO\PHU-0HPEU6FL
>@ 1<DPD]DNL00DWVXPRWR)+LJDVKL6WXGLHVRQUHDFWLRQVRIWKH1SKRVSKRQLXP
VDOWVRIS\ULGLQHV;,9:KROO\DURPDWLFSRO\DPLGHVE\ WKHGLUHFWSRO\FRQGHQVDWLRQ
UHDFWLRQE\XVLQJSKRVSKLWHV LQ WKHSUHVHQFHRIPHWDOVVDOWV-3RO\P6FL3RO\P
&KHP(G
.H\ZRUGV&RSRO\DPLGHV*DVSHUPHDELOLW\EORFNFRSRO\PHUVV\QWKHVLV

